1. Introduction {#sec1}
===============

Excessive bodyweight is an established risk factor for several types of cancer. In particular, epidemiologic data show that obesity defined as body mass index (BMI) ≥ 30 kg/m^2^ increases cancer risk and cancer-specific mortality \[[@B1], [@B2]\]. Although the precise mechanism is not clear, some obesity-related changes are expected to contribute to an increased risk of cancer. Insulin resistance and hyperinsulinemia are commonly observed in obesity. In this condition, secretion of insulin-like growth factor-1 (IGF-1) and various cytokines, such as adipokines, are stimulated. These factors promote cell proliferation, cell survival, and angiogenesis \[[@B3], [@B4]\]. Moreover, reactive oxygen radicals, increased by obesity, lead to systemic inflammation contributing to cancer development \[[@B5]\]. Recent epidemiologic studies supported these mechanisms, suggesting that obesity may affect poor prognosis in some cancers \[[@B6], [@B7]\].

However, the impact of underweight status on prognosis has not been adequately addressed. Although underweight status has been reported to be a high-risk factor for recurrence and death in patient with breast cancer \[[@B8]\], its role has not been evaluated in ovarian cancer. Furthermore, even in a recent meta-analysis, which showed slightly worse survival in obesity patients with ovarian cancer, the impact of BMI including underweight status, as well as obesity, was unclear because of a large amount of interstudy variation \[[@B9], [@B10]\].

Therefore, we investigated the impact of underweight status on prognosis in patients with advanced-stage ovarian cancer, depending on the time of measurement of BMI in relation to the treatment. Thus, we evaluated the relationship between underweight status and cancer progression, with related changes of systemic inflammation and immunity.

2. Materials and Methods {#sec2}
========================

2.1. Study Population {#sec2.1}
---------------------

Clinicopathologic data for the current study were retrieved from a database of 360 patients registered in two tertiary medical centers (Seoul National University Hospital and Seoul National University Bundang Hospital) between 2000 and 2011. The current study was approved by the Institutional Review Board of Seoul National University Hospital. The patients\' medical records were reviewed retrospectively. Informed consent was not required since the current study was conducted by a retrospective review of medical records.

2.2. Inclusion or Exclusion Criteria {#sec2.2}
------------------------------------

We included patients with the following inclusion criteria: those with epithelial ovarian cancer; those with advanced-stage disease, in particular, the International Federation of Gynecology and Obstetrics (FIGO) stage III-IV disease; those who underwent staging operation and taxane- and platinum-based chemotherapy; those with BMIs measured at three treatment points including "at diagnosis," "after surgery," and "after treatment." We excluded patients with nonepithelial ovarian cancer, synchronous or metachronous cancer, and insufficient data for investigating the impact of BMI on survival.

2.3. Data Collection {#sec2.3}
--------------------

BMIs at diagnosis, after surgery, and after treatment were defined as those measured at diagnosis, before the first administration of adjuvant chemotherapy, and after the last administration of adjuvant chemotherapy. Furthermore, all patients were classified into four groups based on the following BMI criteria suggested by the World Health Organization for the Asian population: underweight (BMI \< 18.5 kg/m^2^); normal (18.5 kg/m^2^ ≤ BMI \< 23.0 kg/m^2^); overweight (23.0 kg/m^2^ ≤ BMI \< 27.5 kg/m^2^); and obesity (BMI ≥ 27.5 kg/m^2^) \[[@B11]\].

To evaluate the potential of cancer progression and related changes of systemic inflammation and immunity, serum CA-125 level and neutrophil to lymphocyte ratio (NLR) were investigated. NLR is known as a prognostic factor for recurrence and death in patients with ovarian cancer \[[@B12], [@B13]\]. Since increased inflammation and decreased immunity by cancer contribute to secondary hematological changes, including relative neutrophilia and lymphocytopenia, NLR tends to increase in several types of malignancy \[[@B14], [@B15]\]. Thus, we measured CA-125 as a tumor marker and NLR as a marker of systemic inflammation and immunity, using a radioimmunoassay kit (Fujirebio Diagnostics, Malvern, PA, USA) and SYSMEX XE-2100 (TOA Medical Electronics, Kobe, Japan) at diagnosis, after surgery, and after treatment, respectively.

Clinicopathologic characteristics including age, grade, FIGO stage, histology, neoadjuvant chemotherapy, cycles of adjuvant chemotherapy, optimal debulking surgery, progression-free survival (PFS), and overall survival (OS) were collected. Patients treated with neoadjuvant chemotherapy received three cycles of taxane- and platinum-based chemotherapy before surgery, and optimal debulking surgery was considered when the size of residual tumor was less than 1 cm in the longest diameter. PFS was defined as the time that elapsed from the date after completion of the primary treatment to the date of clinically proven recurrence. OS was defined as the time that elapsed from the date of diagnosis to the date of cancer-related death or end of the study.

2.4. Statistical Methods {#sec2.4}
------------------------

Kruskal-Wallis, Mann-Whitney *U*, and Chi-square tests were used to determine differences in clinicopathologic characteristics among underweight, normal to overweight, and obesity patients. Furthermore, univariate and multivariate analyses for investigating factors affecting survival were performed using the Kaplan-Meier method with log-rank test and Cox\'s proportional hazard regression model with hazard ratio (HR) and 95% confidence interval (CI). We conducted these statistical analyses using SPSS software (version 19.0; SPSS Inc., Chicago, IL, USA). A *P* \< 0.05 was considered statistically significant.

3. Results {#sec3}
==========

3.1. Patients\' Characteristics {#sec3.1}
-------------------------------

Clinicopathologic characteristics of all patients are depicted in Supplementary Table 1 (see Supplementary Material available online at <http://dx.doi.org/10.1155/2014/349546>). The mean age was 53.9 years (range, 18--80 years) and 5 (1.4%), 23 (6.4%), 256 (71.1%), and 76 (21.1%) patients had stage IIIA, IIIB, IIIC, and IV diseases, respectively. Furthermore, serous carcinoma was identified in 276 (76.7%) patients while endometrioid, clear cell, mucinous, undifferentiated, and mixed carcinomas were observed in 29 (8.1%), 20 (5.6%), 13 (3.6%), 7 (1.9%), and 15 (4.2%), respectively. Three cycles of neoadjuvant chemotherapy using taxane and platinum were administered in 57 patients (15.8%), and the mean value of cycles of adjuvant chemotherapy using the same regimen was 6 (range, 3--12).

Among 360 patients, the following conditions were identified: underweight, normal, overweight, and obesity in 12 (3.3%), 162 (45.0%), 150 (41.7%), and 36 (10.0%) patients, respectively,*at diagnosis*; 32 (8.9%), 183 (50.8%), 118 (32.8%), and 27 (7.5%) patients, respectively,*after surgery*; 29 (8.1%), 146 (40.6%), 157 (43.6%), and 28 (7.8%) patients, respectively,*after treatment*. In particular, 7 patients (58.3%) who showed underweight status at diagnosis were underweight even at the after treatment time point ([Figure 1](#fig1){ref-type="fig"}).

After treatment, patients with hypertension were observed in 2 out of 29 underweight (6.9%), 20 out of 146 normal (13.7%), 19 out of 157 overweight (12.1%), and 13 out of 28 obesity (46.4%). The prevalence of hypertension significantly increased as the patient\'s BMI after treatment increased toward obesity (*P* = 0.003). After treatment, patients with diabetes were observed in 9 out of 146 normal (6.2%), 10 out of 157 overweight (6.4%), and 2 out of 28 obesity (7.1%). The prevalence of diabetes had the same trends, but without statistical significance (*P* = 0.372).

3.2. Underweight Status Effects on Prognosis or Systemic Inflammation and Immunity {#sec3.2}
----------------------------------------------------------------------------------

We compared PFS and OS among underweight, normal to overweight, and obesity patients, according to the treatment time. As a result, only patients with underweight status*after treatment*showed poor OS in comparison with those with normal to overweight or obesity (mean value, 44.9 versus 78.8 or 67.4 months; *P* = 0.05; [Figure 2](#fig2){ref-type="fig"}). When we adjusted the result with clinicopathologic characteristics, underweight status after treatment was an unfavorable factor for OS (adjusted HR, 2.29; 95% CI, 1.08--4.85; [Table 1](#tab1){ref-type="table"}).

Next, we compared CA-125 and NLR among underweight, normal to overweight, and obesity patients according to the treatment time ([Table 2](#tab2){ref-type="table"}). As a result, CA-125*at diagnosis* was higher in patients with normal to overweight status or obesity than in those with underweight status (median value, 865 or 912.5 versus 185.5 U/mL; *P* = 0.04). Since underweight patients*at diagnosis* achieved more frequent optimal debulking surgery than those with normal weight to overweight or obesity, we did subgroup analyses based on whether optimal debulking surgery was performed. As a result, there were no differences in CA-125 and NLR among underweight, normal to overweight, and obesity patients who underwent optimal debulking surgery (median value of CA-125, 161.5 versus 555 versus 490 U/mL; *P* = 0.37: median value of NLR, 2.93 versus 2.51 versus 2.54; *P* = 0.86) and suboptimal debulking surgery (median value of CA-125, 956 versus 1,043 versus 930 U/mL; *P* = 0.68: median value of NLR, 3.29 versus 3.49 versus 3.43; *P* = 0.55).

Furthermore, the rate of optimal debulking surgery was also different between underweight and obesity patient groups*after surgery*, in spite of no differences of CA-125 and NLR. Thus, we also did subgroup analyses according to whether optimal debulking surgery was performed and observed that CA-125 and NLR were not different among underweight, normal to overweight, and obesity patients who underwent optimal debulking surgery (median value of CA-125, 71 versus 76.5 versus 65 U/mL; *P* = 0.39: median value of NLR, 2.58 versus 2.37 versus 2.68; *P* = 0.43) and suboptimal debulking surgery (median value of CA-125, 216.8 versus 202 versus 105 U/mL; *P* = 0.52: median value of NLR, 2.53 versus 3.05 versus 3.71; *P* = 0.15).

On the other hand, underweight patients*after treatment* showed higher NLR than those with obesity, in spite of no differences of confounding factors between two groups (median value, 2.15 versus 1.47; *P* = 0.03).

3.3. Degree of Weight Loss Effects on Prognosis in Underweight Patients after Treatment {#sec3.3}
---------------------------------------------------------------------------------------

Next, we compared clinicopathologic characteristics and prognosis according to the degree of weight loss, only in patients with underweight status*after treatment*. All 29 patients with underweight status*after treatment* were divided into two subgroups according to the following criteria: weight loss ≥10% versus \<10% from the body weight at diagnosis. Clinicopathologic characteristics based on the degree of weight loss are summarized in Supplementary Table 2. Although there were no differences in age, FIGO stage, histology, grade, neoadjuvant chemotherapy, cycles of adjuvant chemotherapy, CA-125, and NLR between two subgroups, the success rate of optimal debulking surgery was higher in underweight patients with weight loss \<10% than in those with weight loss ≥10% (83.3% versus 36.4%; *P* = 0.02).

Furthermore, underweight patients with weight loss ≥10% showed poor PFS and OS in comparison with those with weight loss \<10% (PFS, median value, 3.5 versus 16.8 months; OS, median value, 23.7 versus 58.1 months; [Figure 3](#fig3){ref-type="fig"}). Weight loss ≥10% was also a poor prognostic factor for PFS and OS when adjusted with other clinicopathologic factors (adjusted HRs, 6.90 and 15.27; 95% CIs, 1.51--31.54 and 1.42--164.5; [Table 3](#tab3){ref-type="table"}).

4. Discussion {#sec4}
=============

In terms of the association between BMI and cancer risk and prognosis, most of the studies have focused mainly on the impact of obesity, because deleterious mechanisms related to obesity are expected to be unfavorable to cancer patients \[[@B16]\]. The metabolic syndrome, a cluster of risk factors for cardiovascular disease and type 2 diabetes, is considered to play a central role in this relationship \[[@B17]--[@B19]\].

However, excessive weight loss can also be associated with poor prognosis, because it has similar features to cancer cachexia, a complex metabolic condition characterized by loss of skeletal muscle and body weight, developed in progressive disease \[[@B20], [@B21]\].

Epidemiologically, the relationship between the risk of mortality and BMI is known to be U-shaped with the increased risk related to either cachexia showing very low BMI or obesity demonstrating very high BMI, whereas emerging data indicate that obesity is associated paradoxically with better prognosis in cancer patients \[[@B22]\]. In the current study, we also found that underweight status after treatment was an unfavorable factor for OS in patients with advanced-stage ovarian cancer (adjusted HR, 2.29; 95% CI, 1.08--4.85), whereas obesity was not associated with prognosis, regardless of the treatment time. The lack of an association between obesity and prognosis can be explained by the following reasons. The cut-off value defining obesity is relatively lower in the Asian population than in the Western population (27.5 kg/m^2^ versus 30 kg/m^2^), and it may result in different effects of obesity based on race. Moreover, obesity can help patients endure the increased resting energy expenditure (REE) which occurs in cancer \[[@B20]\]. This endurance can help patients with advanced-stage ovarian cancer, with a 5-year survival rate of approximately 30% \[[@B23]\], to maintain their general condition thereby improving survival. These hypotheses were supported by recent epidemiologic data showing no association between obesity and poor prognosis in Asian patients with ovarian cancer \[[@B24]\].

However, underweight status can act as a poor prognostic factor in these patients. Theoretically, most patients with advanced-stage ovarian cancer should recover from their underweight status after treatment because the Warburg effect, that is, increased glucose uptake by tumors for glycolysis to generate ATP, is expected to reduce with the decrease of tumor burden after treatment \[[@B25]\]. Inversely, failure to regain weight after treatment indicates that the cancer has potentially progressed, and it is easily identified in patients with cancer cachexia. In cancer cachexia, systemic inflammation is induced and persists due to increased tumor necrosis factor-alpha (TNF-*α*), interleukin-6 (IL-6), IL-1, and interferon-gamma (IFN-*γ*). This results in decrease of protein anabolism and caloric intake, while promoting increase of protein catabolism, insulin resistance, lipolysis, and REE. Eventually, loss of muscle mass and strength, loss of whole body fat, ineffective host\'s antitumor response, and impaired immunity occur and lead patients to physical disability, diminished quality of life, and reduced survival \[[@B20], [@B26]--[@B29]\].

To prove this hypothesis clinically, we investigated CA-125 as a tumor marker and NLR as a marker reflecting inflammation and immunity among underweight, normal weight to overweight, and obesity patients according to the treatment time. After treatment, although there were no differences of CA-125 among the three groups, underweight patients showed the highest NLR compared with normal weight to overweight and obesity patients, suggesting increased systemic inflammation (neutrophilia) and decreased immunity (lymphocytopenia) in these patients. This means that underweight status after treatment is a condition which increases the likelihood of cancer progression, and it can be considered as an early marker for poor prognosis in patients with advanced-stage ovarian cancer.

Chronic systemic inflammation is also known to be related to metabolic syndrome, which is in state of central obesity or excessive adiposity \[[@B30]\]. However, in the current study, underweight patients after treatment showed relatively higher increase in systemic inflammation compared to obesity patients. This can be explained as follows. First, inflammatory state of underweight patients may reflect ethnic variation. The Asian subjects are known to develop metabolic syndrome at a relatively low level of BMI compared to the Western populations \[[@B31]\], which can be explained by ethnic variations in body fat distribution \[[@B32]\]. Second, BMI alone does not exactly predict fat distribution and adiposity in individuals. Third, although the prevalence of metabolic syndrome in the enrolled patients was not known due to the lack of data, including waist circumference and serum levels of triglyceride or high density lipoprotein, patients with hypertension and/or diabetes were more common in obesity patients and all of them were under adequate and specific medications. The antihypertensive and/or antidiabetic drugs could counterbalance the underlying proinflammatory state which was generated from metabolic syndrome \[[@B33]\]. Lastly, underweight patients after treatment in advanced-stage ovarian cancer include patients with cancer cachexia, which is well known to have chronic systemic inflammation that can result in poor prognosis \[[@B26]--[@B29]\].

In terms of cancer cachexia, it was hard to assess exactly how many underweight patients after treatment were in cachectic state according to the retrospective analysis of medical records. To consider cancer patients to be in cachectic state, at least all three key features of cachexia should be presented as follows: weight loss \>10%; systemic inflammation (C-reactive protein (CRP) \> 10 mg/L); and reduced food intake (\<1,500 kcal/day) \[[@B20]\]. However, serum CRP levels and food intake and/or nutritional status of patients have not been routinely observed in our institute. Only the change in each patient\'s weight from the diagnosis was able to be retrieved.

Thus, we divided all underweight patients after treatment into two subgroups on the basis of weight loss by 10% from the bodyweight at diagnosis, considering the features of cancer cachexia. As a result, the risk of suboptimal surgery increased in underweight patients with weight loss ≥10% (63.6% versus 16.7%; *P* = 0.02), and weight loss ≥10% was an independent poor prognostic factor for PFS and OS (adjusted HRs, 6.90 and 15.27; 95% CIs, 1.51--31.54 and 1.42--164.5). These data indicated that severe weight loss (≥10%) after treatment was associated with more unresectable tumors and an increased risk of cancer progression. However, there was no difference in NLR between the two subgroups in spite of the tendency that it was higher in underweight patients with weight loss ≥10% than in those with weight loss \<10% (median value, 2.15 versus 2.04). The small number of underweight patients enrolled in the study likely led to no statistical difference; a large-scale cohort is needed in future studies.

The current study is the first report demonstrating the impact of underweight status after treatment on prognosis of gynecologic cancer. However, there were some limitations. Firstly, we could not evaluate the impact of underweight status on prognosis of patients with early-stage ovarian cancer, because they showed good prognosis. Secondly, we measured only NLR as an indicator of host inflammation and immunity because other proinflammatory markers or cytokines were not included in the clinical setting. Thirdly, all patients in the current study were ethnically homogenous Asians, so the results may not be applicable to other ethnic groups.

In conclusion, we found that underweight status after treatment may be a poor prognostic factor in patients with advanced-stage ovarian cancer, and it is accompanied by increased tumor-induced inflammation and decreased immunity. Underweight status can act as an early marker to predict poor prognosis. In particular, paying attention to weight change is required during the treatment period, because more than half of underweight patients at diagnosis failed to gain weight and a weight loss ≥10% after treatment was associated with an increased risk of disease recurrence and mortality.

Supplementary Material {#supplementary-material-sec}
======================

###### 

Supplementary Table 1: Clinicopathologic characteristics of 360 patients with advanced-stage ovarian cancer.

Supplementary Table 2: Clinicopathologic characteristics of 29 underweight patients after treatment according to the degree of weight loss.
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![Underweight patients with advanced-stage ovarian cancer according to the treatment time.](JIR2014-349546.001){#fig1}

![Kaplan-Meier analyses with the log-rank test for comparing progression-free survival and overall survival among patients with underweight, normal to overweight, and obesity with advanced-stage ovarian cancer: (a) at diagnosis; (b) after surgery; (c) after treatment.](JIR2014-349546.002){#fig2}

![Kaplan-Meier analyses with the log-rank test for comparing progression-free survival and overall survival between weight loss ≥10% and \<10% in underweight patients after treatment.](JIR2014-349546.003){#fig3}

###### 

Clinicopathologic factors affecting progression-free and overall survivals in all 360 patients with advanced-stage ovarian cancer.

  Characteristics                       Univariate   Multivariate                                
  ------------------------------------- ------------ -------------- -------- ------ ------------ --------
  Progression-free survival                                                                       
   ≥53 years                            1.04         0.82--1.32     0.74     ---    ---          ---
   Stage IV disease                     1.27         0.95--1.69     0.11     ---    ---          ---
   Grade 3 disease                      1.11         0.80--1.53     0.53     ---    ---          ---
   Nonserous histology                  1.26         0.95--1.67     0.11     ---    ---          ---
   No neoadjuvant chemotherapy          1.62         1.19--2.20     \<0.01   1.84   1.18--2.87   \<0.01
   ≤6 cycles of adjuvant chemotherapy   1.03         0.81--1.32     0.81     ---    ---          ---
   Suboptimal debulking surgery         1.54         1.21--1.96     \<0.01   1.71   1.22--2.39   \<0.01
   Underweight after treatment          1.25         0.80--1.93     0.33     ---    ---          ---
  Overall survival                                                                                
   ≥53 years                            1.12         0.79--1.58     0.52     ---    ---          ---
   Stage IV disease                     1.21         0.80--1.84     0.36     ---    ---          ---
   Grade 3 disease                      1.21         0.75--1.93     0.44     ---    ---          ---
   Nonserous histology                  1.58         1.07--2.33     0.02     ---    ---          ---
   No neoadjuvant chemotherapy          1.65         1.08--2.54     0.02     1.88   1.28--2.77   \<0.01
   ≤6 cycles of adjuvant chemotherapy   1.16         0.82--1.64     0.42     ---    ---          ---
   Suboptimal debulking surgery         1.49         1.05--2.11     0.03     1.67   1.23--2.28   \<0.01
   Underweight after treatment          2.01         1.13--3.58     0.02     2.29   1.08--4.85   0.03

###### 

Comparison of CA-125 and neutrophil to lymphocyte ratio (NLR) among underweight, normal to overweight, and obesity patients according to the treatment time.

  -------------------------------------------------------------------------------------------------------------------------------
  BMI                     CA-125\          NLR\        Confounding factors                                      
                          (median, U/mL)   (median)                                                             
  ----------------------- ---------------- ----------- --------------------- ----------------- ---------------- -----------------
  At diagnosis                                                                                                   

   Underweight            185.5            8^∗,†^      1 (8.3)^∗,†^          3 (25.0)^∗,†^     4 (33.3)^∗,†^    2 (16.7)∗

   Normal to overweight   865∗             9^∗,‡^      69 (22.3)^∗,‡^        156 (50.3)^∗,‡^   69 (22.3)^∗,‡^   149 (48.1)^∗,†^

   Obesity                912.5∗           6.75^†,‡^   5 (13.9)^†,‡^         21 (58.3)^†,‡^    5 (13.9)^†,‡^    21 (58.3)^†^

    *P* value             0.04             0.47        0.28                  0.14              0.33             0.04

  After surgery                                                                                                  

   Underweight            95.6^∗,†^        2.58^∗,†^   6 (18.8)^∗,†^         15 (46.9)^∗,†^    3 (9.4)^∗,†^     10 (32.2)^∗,†^

   Normal to overweight   190.0^∗,‡^       2.67^∗,‡^   65 (22.3)^∗,‡^        146 (50)^∗,‡^     67 (22.9)^∗,‡^   143 (49)^∗,‡^

   Obesity                87.5^†,‡^        3.14^†,‡^   5 (18.5)^†,‡^         16 (59.3)^†,‡^    5 (17.9)^†,‡^    16 (59.3)^†,‡^

    *P* value             0.78             0.23        0.83                  0.60              0.29             0.08

  After treatment                                                                                                

   Underweight            8^∗,†^           2.15∗       5 (17.2)^∗,†^         13 (44.8)^∗,†^    6 (20.7)^∗,†^    10 (34.5)^∗,†^

   Normal to overweight   9^∗,‡^           1.56^∗,†^   62 (20.7)^∗,‡^        148 (50.7)^∗,‡^   67 (22.4)^∗,‡^   146 (48.8)^∗,‡^

   Obesity                6.8^†,‡^         1.47^†^     8 (28.6)^†,‡^         18 (66.7)^†,‡^    4 (14.3)^†,‡^    13 (46.4)^†,‡^

    *P* value             0.21             0.09        0.54                  0.27              0.60             0.33
  -------------------------------------------------------------------------------------------------------------------------------

BMI: body mass index; ^∗,†,‡^no significant difference between two groups with the same symbol.

###### 

Clinicopathologic factors affecting progression-free and overall survivals in 29 patients who showed underweight after treatment.

  Characteristics                       Univariate   Multivariate                                  
  ------------------------------------- ------------ -------------- -------- ------- ------------- ------
  Progression-free survival                                                                         
   ≥53 years                            1.91         0.79--4.63     0.15     ---     ---           ---
   Stage IV disease                     1.88         0.68--5.18     0.23     4.89    1.14--20.94   0.03
   Grade 3 disease                      0.94         0.33--2.70     0.91     ---     ---           ---
   Nonserous histology                  2.99         1.13--7.90     0.03     ---     ---           ---
   No neoadjuvant chemotherapy          1.54         0.51--4.64     0.45     ---     ---           ---
   ≤6 cycles of adjuvant chemotherapy   1.10         0.40--3.01     0.86     ---     ---           ---
   Suboptimal debulking surgery         3.89         1.55--9.74     \<0.01   10.04   1.48--68.13   0.02
   Weight loss ≥10%                     4.07         1.55--10.64    \<0.01   6.90    1.51--31.54   0.01
  Overall survival                                                                                  
   ≥53 years                            2.07         0.62--6.92     0.24     ---     ---           ---
   Stage IV disease                     1.92         0.40--9.25     0.42     11.9    1.00--141.1   0.05
   Grade 3 disease                      0.77         0.17--3.47     0.73     ---     ---           ---
   Nonserous histology                  2.58         0.73--9.15     0.14     ---     ---           ---
   No neoadjuvant chemotherapy          1.27         0.27--6.02     0.77     ---     ---           ---
   ≤6 cycles of adjuvant chemotherapy   3.84         0.78--18.91    0.10     ---     ---           ---
   Suboptimal debulking surgery         2.64         0.88--7.91     0.08     ---     ---           ---
   Weight loss ≥10%                     12.81        2.54--64.65    \<0.01   15.27   1.42--164.5   0.02

[^1]: Academic Editor: Bin Zhang
